We introduce a primary care practice model for caring for patients with multimorbidity. Primary care for these patients requires fl exibility and ongoing coordination, and it often must be tailored to individual circumstances. Such complex and fl exible care could be accomplished within communities of practice, whose participants are willing to learn from their shared practice, further each other's goals, share their stories of success and failure, and promote the continued evolution of collective learning. Primary care in these communities would be conceived as a complex adaptive process in which the participants use an iterative approach to care improvement that integrates what they learn and do collectively over time. Clinicians in these communities would defi ne common goals, cocreate care plans, and engage in refl ective case-based learning. As community members manage their knowledge, gain insights, and develop new care strategies, they can improve care for patients with multiple conditions. Using a mix of methods, future research should explore the conditions that are necessary for collective learning within communities of clinicians who care for patients with multimorbidity and who develop new knowledge in practice. By understanding these conditions, we can foster the development of collective learning and improve primary care for these patients. 
INTRODUCTION

D
elivering primary care to patients with multiple morbidities is challenging. 1 These patients typically consult multiple clinicians, use multiple medications, and compared with patients with a single chronic illness, have higher psychological distress, longer hospital stays, increased use of emergency facilities, and higher rates of mortality. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] Clinicians who care for them face competing demands, complexities of polypharmacy, diffi culties in applying practice guidelines, and increased potential for errors. 22, 23 Clinicians also face increased diagnostic and treatment challenges as different combinations of conditions can interact in unpredictable ways. [24] [25] [26] These challenges occur in the context of comprehensive primary care that includes preventive care, coordination of specialist care, and consideration of patients' priorities in a longitudinal, mutually trusting relationship. 26, 27 These challenges are only partially addressed by accurate disease-specifi c data and clinical guidelines: the former cannot guide comprehensive decision making that acknowledges patients' preferences and life context, while the latter are often irrelevant for patients with multimorbidity. 28 Our guiding premise in this article is that caring for these patients is often a
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knowledge-intensive activity which requires amplifi cation of existing professional know-how and insights into coordinating complex assessments and continuous interprofessional care that often goes beyond biomedical needs. We propose a practice model based on (1) the importance of relationships among clinicians in delivering effective patient-centered care, and (2) the fl exibility gained in an environment of constant reassessment and case-based learning. In this model, primary care professionals form communities of practice in which they defi ne common goals, cocreate care plans, and engage in refl ective case-based learning and practice. 29 To discuss the application of this model in primary care, we will (1) introduce the model, (2) present relevant theoretical and empirical evidence, (3) propose design strategies for its implementation, (4) contrast its features with other models currently in use, and (5) discuss implications for future research and primary care practice redesign.
COMMUNITIES OF PRACTICE: AN ITERATIVE APPROACH TO CARE IMPROVEMENT
Suppose that you are a primary care physician caring for a panel of 2,000 patients of whom 30% suffer from multimorbidity. When you face a challenging clinical problem, you turn to a specifi c group of colleagues who share your interest in the care of complex patients. These colleagues do not necessarily share your practice, but are only a telephone call away, and you have known them for years. You can count on their help as they understand the issues you face and will explore new ideas with you. You regularly discuss the latest developments in chronic care and each other's practice challenges. You meet either in person or through regular teleconferences to discuss complex cases and develop interprofessional care plans. Your group has a coordinator who organizes your care plans, professional approaches, and discussions into electronic case formats (e-cases) that can be circulated among group members, archived for medical students' learning, and adapted for patient use. 30 You also have a librarian or information specialist 31 privy to the group discussions who can synthesize information from the literature to inform refl ection and decision making within your group. [32] [33] [34] [35] This kind of scenario and the learning community that emerges from it form the basis of what Wenger calls a Community of Practice: "a group of people who share a concern, a set of problems, or a passion about a topic, and who deepen their knowledge and expertise by interacting on an ongoing basis." 36 Members of such communities develop a shared repertoire of experiences, stories, tools, and ways of addressing recurring problems that constitute the collective knowledge and memory of the group (Figure 1) . 36 Cultivated among primary care professionals, these communities would provide a social context in which clinicians share clinical cases, listen, refl ect, and receive feedback on processes of care for complex patients. [37] [38] [39] [40] Through ongoing conversations, community members would make sense of their experiences and manage their knowledge by sharing their concerns, validating their clinical practices with each other, and developing new care strategies. With time, the accumulation of experiences would increase not only the group's explicit knowledge (written documents, standardized care plans), but also their tacit knowledge or practical know-how that emerges through refl ective practice and the collection and sharing of story narratives among professionals. [40] [41] [42] These narratives can include opinions, success and failure stories, solutions to problems, and feedback about tactics and methods. When shared among different users, these narratives can stimulate further validation and learning. 42, 43 In this sense, the community becomes a self-organizing and self-renewing knowledge management system through which clinicians can improve practice outcomes. 
EMPIRICAL EVIDENCE AND THEORY LINKING CARE PROCESS AND OUTCOMES TO RELATIONSHIPS AND ORGANIZATIONAL LEARNING
Overall, research suggests that fostering cohesive relationships, teamwork, refl ective practice, and organizational learning can with time improve primary care process, outcomes, and clinicians' adaptability. 36, [46] [47] [48] [49] Investigations into relationship-centered care emphasize the importance of clinicians' refl ective relationships with patients and with each other in supporting satisfying work environments, providing high-quality care, attaining goals, and achieving superior organizational performance. 50, 51 In primary care practices, collaborative culture and greater team cohesion have been associated with improved care access and continuity, better control of diabetes and hyperlipidemia, and increased patient satisfaction. 52 Improved primary care team effectiveness has also been related to strong leadership, clear goals, selection of skilled and motivated team members, and regular feedback on team's progress. 53, 54 The organizational context of professional practice can also affect care process and outcomes. Several strands of organizational theory conceive of health care organizations as learning systems. 36, 37, [55] [56] [57] [58] Learning organizations focus on collective learning: acquiring the knowledge and skills necessary for participants to work together to achieve a common task. Learning organizations foster open communication and trust among participants, encourage measured risk, and recognize tacit knowledge as an important source of learning. 36, 59 Preliminary evidence suggests that collective learning can improve collaboration, job satisfaction, employee retention, organizational effi ciency, innovation, and customer satisfaction. 44, 48 Collective learning among physicians has been linked to long-term small-group learning in which adult learners use their tacit knowledge-their personal, social, and professional experiences-in the learning process. 60 Journal clubs and Balint groups are 2 examples in which the use of narratives as learning tools can support the creation of collegial networks, increased self-effi cacy, and practice change. 60, 61 An ethnographic study suggests that primary care clinicians rarely access and use explicit evidence from research directly; rather, they rely on "mindlines," defi ned as collectively reinforced, internalized, tacit guidelines. Mindlines are informed mainly by brief reading, personal experience, interactions with peers, opinion leaders, pharmaceutical representatives, patients, and other sources of tacit knowledge. 62 In the study, mindlines were iteratively negotiated through informal interactions in fl uid communities of practice, resulting in socially constructed "knowledge in practice." 62 Another strand of organizational theory conceives of primary care practices as complex adaptive systems. These systems are defi ned as a collection ''of individual agents that have the freedom to act in ways that are not always predictable and whose actions are interconnected in such a way that the action of one part changes the context for other agents.'' [63] [64] [65] Implied is the creation of environments that enhance relationships and provide safe venues for people to voice their ideas and try out small changes that encourage innovation. Data from a 5-year group-randomized clinical trial using a process of refl ective adaptation among care participants indicate that primary care practices can become more refl ective and learn from diverse perspectives of the participants. 66 Mindfulness, facilitative leadership, high-quality relationships, sense making, and feedback in reciprocal interactions increased capacity for collective problem solving, as well as personalized approaches to practice change, all of which support improvement and sustainable delivery of preventive services.
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DESIGN STRATEGIES FOR COMMUNITIES OF PRACTICE IN PRIMARY CARE
A community of practice fosters a social context for learning among clinicians who face a common challenge and who collaborate over an extended period to share ideas, nurture relationships, and develop solutions and innovations based on what they learn and do collectively. 42, 43 Although what the participants learn and do cannot be predicted, the context of their practice can be designed with strategies that support diverse participants and enhance collective learning. 40, 55 Two of these strategies have a basis in human ecology: designing for community, and designing for emergent learning and practice. 40 The fi rst harnesses the potential of relationships; the second focuses on collective learning over time.
Designing for Community
Designing for community implies that primary care professionals cultivate cohesive relationships through regular contacts, defi nition of common goals, and recognition of shared skills. 36, 40, 66 Such relationships evolve best from small groups who build trust and cohesiveness by identifying their joint interests in patients' care and regular discussion of cases. 62 These initial communities may then expand to include other members. 36, 42 The composition of a community would be guided by the type of knowledge required to accomplish tasks. Thus communities that focus on the care of patients with multimorbidity might consist of physicians in conjunction with a nurse care coordina-tor and other professionals (eg, home care manager, pharmacist) who can contribute strategic perspectives to alleviate care fragmentation. Communities can also cross organizational boundaries to include professionals outside primary care practice.
Designing for Emergent Learning and Practice
Clinical practice is an evolutionary process in which only effective solutions can thrive under the constraints of cost, effi ciency, and other human and organizational factors. 63, [71] [72] [73] The content of what community members learn results from their ongoing conversations and interactions with their environments. In this evolutionary process, successful solutions are likely to emerge as members adopt the best solutions through imitation of successful members or through an informed process of learning, experimentation, and continual trial of new and varied solutions. 73 To design for emergent learning means to provide an adaptive context that supports this kind of learning.
Two components of the social context of a community of practice are essential for an effective design: the relationships among members and the various products they develop and share-assessment tools, care plans, e-cases, reminders, fl owcharts, follow-up sheets, etc. 55 In a sense, these artifacts help create order out of freefl oating brainpower of the participants; they give form to the group's experience and provide a basis for continual learning and experimentation. 55, 74 For example, in our preceding scenario, the community uses patients' clinical cases to recruit and align the skills and expertise of multiple professionals. 29 When systematized, such cases and the practice experience that derives from them are reifi ed into interactive Web-based versions, or e-cases, to support active participation in a virtual environment and promote learning within interprofessional teams. 30 Figure 2 illustrates how an e-case could be developed and used by community members.
With the assistance of a community coordinator (eg, nurse practitioner), the community uses the e-case as a tool to facilitate refl ective practice, help develop a common language among the participants, and encourage active participation by the patient and family. When relevant, an information specialist can help members access the literature to identify gaps in knowledge, overlaps and redundancies in care strategies, and specifi c roles for community members. These collaborative processes facilitate the transition from uniprofessional care plans into interprofessional care plans and foster an iterative learning process that combines structure with renewed improvisations in the face of uncertainty, uniqueness, and confl icting values. 30, 40, 43, 49, 55, 58, 63, [75] [76] [77] Given the potential for group case-based learning, refl ective practice sessions could be fi lmed for further review and improvements, as well as a basis for student learning.
ALTERNATIVE MODELS OF COMPLEX CARE DELIVERY
Alternative models of primary care delivery for patients with multimorbidity have been proposed, most notably the Guided Care Model (GCM), an expanded case management model for elderly patients based on innovations from the Chronic Care Model (CCM).
78-81 Our model is similar to the GCM in that it may include a nurse practitioner as coordinator and use the e-case as a case management tool. It differs, however, from the GCM in its emphasis on knowledge management, case-based learning, and the informal ties and shared motivation that bind community members together.
Our model also expands on the CCM to detail possible contents of the "prepared proactive practice team" and the relationship of this team with the "informed, activated patient." 80, 82 As they facilitate knowledge management, communities of practice can improve on 
Initial Evaluation of Clinical Case During the Visit
Physician and/or community coordinator defi ne care goals and priorities in concert with the patient Coordinator create working list of colleagues and professionals to be involved in care
Inclusion of initial uniprofessional assessments and care plan in e-case to generate a blueprint of interprofessional care plan
Follow-Up and Evaluation
Initiate care plan and follow-up
Measure outcomes and assess effi cacy Evaluate patient and professional progress Archive e-case and care plan for patient and student learning and education
Group Discussion and Refl ective Learning
Review of care plan to identify gaps in information and evidence-based knowledge as well as redundancies
Formalize plan including defi ning expected processes, data collection, and outcomes Assign roles and responsibilities
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CCM systems of decision support and clinical information. Their productive interactions with complex patients would result not only from improved coordination and information technology, but also from improved development, harvesting, and use of both explicit and tacit knowledge.
Communities of practice also differ from traditional practice teams. Learners in these communities form naturally occurring clinical groups that are defi ned by knowledge rather than task. These groups exist not because of an institutional mandate but because participation has value to its members. 36 Such groups are likely to persist longer than teams formed for specifi c tasks. 36 In the traditional practice team, members may not know each other, and physicians may not have time for team development. 83 Communities of practice integrate teamwork into the group process and may mitigate these diffi culties. They tend to be selforganized, self-motivated, and self-renewing precisely because their members agree of their own accord to participate in an activity with a common purpose and value for group members and patients. 84 As Hildreth and Kimble state it, "members of a community of practice have more in common with a troupe of altruistic volunteers than a band of paid employees." 85 Learning in this context is less about absorbing information than becoming part of a community; what holds members together are a common sense of purpose and accountability and a need to know what each other knows. 85, 86 Finally, communities of practice have similarities with clinical microsystems, a quality improvement concept. 74, 87 Clinical microsystems are the small systems (human, technological, fi nancial resources) that form around the patient to provide care for variable periods as patient's needs evolve. 74 Like communities of practice, clinical microsystems involve understanding what group members do to be able to identify specifi c areas for improvement. Clinical microsystems also integrate learning and practice through group members' commitment to refl ection on work and learning and to continual care design. 74 Unlike clinical microsystems, however, communities of practice are founded on the premise that learning is about social participation and the human connection of groups of people facing similar challenges-the relationship ties among community members drive the learning. In addition, our model incorporates the use of relevant literature. Whereas improved access to the literature helps integrate external inputs of knowledge (explicit knowledge), the e-case, coupled with regular refl ective sessions, helps clarify and integrate internal inputs from participants' practical know-how (tacit knowledge). As such, communities of practice represent key relational structures that can contribute to collective learning by bridging the gap between knowing and doing that many health care organizations still experience despite improvements in information technology.
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RESEARCH IMPLICATIONS
The preceding discussion provides theoretical and empirical grounding for the hypothesis that relationships and collective learning within communities of practice can improve primary care for patients with multimorbidity. Future research should explore why and how collective learning in naturally occurring communities of practice varies with time. Primary care, similar to other practice settings, involves situations where effective care strategies continue to be used and ineffective ones are weeded out. This process draws attention to the selection process involved in the collective "sense making," by which knowledge and meanings are negotiated among professionals and subsequently standardized in practice. Investigation of this process would help discover the conditions that are necessary for collective learning to emerge. Appropriate actions would then help foster the development of collective learning in primary care practice.
Research would typically ask such questions as, under what conditions would primary care practitioners cooperate, cultivate communities of practice to solve patients' problems collaboratively, and develop knowledge in practice? Current research suggests that such collective learning occurs through the development of trust and effective communication that enables participants to recognize their interdependencies, share common understandings, and subsequently empower the group to address a range of patient care issues. 51, 66 An alternative hypothesis is that this kind of learning may be linked to effective sharing and use of tacit knowledge that are facilitated by working together over time. 86 Studies on the evolution of cooperation among people who pursue their self-interest suggest that the foundation of cooperation is less about trust, than the durability of the relationship. 73 In primary care, team tenure-defi ned as the number of years that physicians in a primary care site had worked with one anotherand shared responsibility for a panel of patients have been associated with improved cancer screening and diabetes management. Team tenure has also been associated with patient satisfaction. 83, 89 Investigating these learning processes will likely require a mix of qualitative and quantitative methods. 90 Longitudinal approaches would help account for the complex dynamics of ongoing human relationships and knowledge exchange. Detailed observations may explore the ways in which clinicians derive and use
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their knowledge in practice. For example, investigations could examine how primary care physicians develop mindlines and how they test them to eliminate harmful ones and standardize others into routine practice. Studying multiple and diversifi ed primary care settings would also help explore what actually works best in a variegated environment to better understand which kind of mindlines are likely to fl ourish for which kind of patients with multimorbidity. Repeated observations would be useful to track cumulative learning and specifi c outcomes for particular profi les of multimorbidity. Further, experimental evidence should also be sought for improved care processes and patient outcomes by comparing communities of practice with usual practice teams, and by investigating the added value of an information specialist in the community in terms of improved decision making and the integration of research-based knowledge into practice.
Implications for Primary Care Practice Redesign
Redesigning practices based on a community of practice model will require the following components: maximizing the allocation of clinical responsibility based on clinicians' knowledge base and training; senior leaders' supporting community development and iterative change; and inviting experimentation with different payment models. Some of these changes are already underway in many practices, with the increasing incorporation of midlevel clinicians and use of small cycles of practice change. 74, 83 In the proposed model, clinicians at all levels would form communities that address recurring sets of problems together; specifi cally, clinicians caring for more complex patients may have increased time available to devote to their communities of practice. Because these communities are built on voluntary networks of interest, they should, with support from senior leaders, continually generate value and renewed excitement about collective learning to attract and engage members. 36 Critical assessment of cost-related outcomes would be particularly important to insure maintenance of redesigned practices. To accelerate collective learning and the evolution of practices, there is a need for appropriate feedback mechanisms related to different payment modalities, eg, pay for performance, payment for complex patients' visits, care-coordination fees, and various incentives for knowledge production and sharing within and between primary care practices.
Caring for patients with multimorbidity invites improvements on existing care models based on ongoing learning and continual evaluation. Self-organized communities of practice illustrate 1 possible model. Clinicians in these communities would improve patient care by building relationships, refl ecting on practice, selecting alternative care strategies, and accomplishing tasks by iterative exploration. 29, 40, 43 Testing the added value of communities of practice in primary care remains an empirical issue worth exploring in future research.
